I. INTRODUCTION
This is a reply to comments from Sinha and Son regarding [1] .
The first comment in [1] is: [2, The second comment is: by increasing regions of total electrical lengths, there are different selections of Z 1 , Z 2 , θ 1 , and θ 2 for a given frequency ratio u and R S /R L . One comparison was listed [1, Table 1 ]. Where Z 1 = 59.58 and Z 2 = 448.25 (see [2] ), Z 1 = 15.7 and Z 2 = 37.91 (see [1] ) under the condition of u = 2.2, R S = 50 , and R L = 20 . In [2] , we emphasized that dual transmissionline transformer (DTLT) is suitable for lower impedance applications, such as 5-50 in the experiment. When terminal load R L = 5 was replaced by R L = 20 , the characteristic impedance should be naturally much higher. However, the characteristic impedances (Z 1 = 15.7 and Z 2 = 37.91 in [1] ) are still too low for fabrication in microstrip line structure.
Therefore, two disadvantages cannot be solved in Sinha and Son's [1] theory. First, because of 0 < θ 1 < 360°a nd 0 < θ 2 < 360°, the possible solutions are still incomplete. Second, design examples [1, Table 1 ] are not suitable for realization in microstrip line structure. Based on our design theory in [2] , we rewrite design equations and expand designable regions. These two disadvantages above can be easily solved in our work.
In summary: 1) Novel designable regions of electrical lengths β 1 l 1 and β 1 l 2 are newly presented in this letter, where 0 < β 1 l 1 < ∞ and 0 < β 1 l 2 < ∞.
2) The characteristic impedances Z 1 and Z 2 are in realizable ranges (such as 20 < Z 1 (or Z 2 ) < 150 in microstrip line structure). 3) For a given terminal load ratio (R L /R S ) and frequency ratio ( f 2 / f 1 ), multi solutions can be easily find. between two electrical lengths is given in (1c)
II. DESIGN EQUATIONS
For dual-band operation, f 1 and f 2 are two design frequencies, and β 1 and β 2 are their propagation constants, where f 1 < f 2 , frequency ratio u = f 2 / f 1 . Based on the discussion in [2] , we have 
By using the similar analysis process in [2] , the frequency ratio range can be summarized as:
When a, b, c, and d are given, the regions of β 1 l 1 and β 1 l 2 are determined. Then, the frequency ratio range is calculated by n and m, Table II). where desired u must be in the frequency ratio range. Finally, Z 1 and Z 2 can be automatically calculated from (1a) and (1b), respectively. Fig. 2 ] is quite different with this letter. In [1] , the region was divided into four cases (grey square and grey lower triangle in case I; grey square and grey lower triangle in case II); the limitation is 0 < θ 1 < 360°and 0 < θ 2 < 360°. In this letter, the region is divided into two cases: case I (red square) and case II (blue square); the limitation is 0 < β 1 l 1 < ∞ and 0 < β 1 l 2 < ∞.
III. DESIGN EXAMPLES
By using the same design conditions in [1] , numerical examples are listed in Table I , where frequency ratio u = 2.2, R S = 50 , and R L = 20 . Their simulated S-parameters are shown in Fig. 3 . Compared with Sinha and son's [1] , our theory could provide many suitable results for circuit fabrication in microstrip line structure, and β 1 l 1 (or β 1 l 2 ) is not limited to 2π.
When we considered lower impedance applications, such as R S = 50 and R L = 5 in Table II , where their simulated S-parameters are shown in Fig. 4 . Sinha and son's [1] cannot be fabricated at u = 2.2, our theory still provides many suitable results for circuit fabrication in microstrip line structure.
